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tO Introduction ___ _____________
The Air Force Center for I .u.vtronmentai Excellence (AFCF:E) has contracted IT Corporation
(IT) to prepare a work. plan and a quality program plan, evaluate existing information, obtain
additional data as needed, and prepare assessment reports. and remedial actIon plans for both

the Base Service Station and the Base Gas Station at the Naval Air Station Fort Worth Joint

Reserve Base, Carswell Field, Texas (NAS Fort Worth). iT is performing this work under

Contract F4l624d)44)S047, Delivery Order 32.

Chapter LU describes the existing background, physical, and environmental setting, and

summarizes the operational and investigation/rernediatiori history at the sites. The plan for

data consolidation and site investigation is provided in Chapter 3.0 for each site and

sunrtnarszes existing data, describes th.e plan for acquiring additional data, and defines the

planned reporting approach. t:hapter 4.0 provides the planned schedule.

The qualirv program plan includes a health and safety plan (lISP) and a sampling and analysis

plan (SAP). The NSF is a projecvspecific and sitespecific plan. The SAP consists of two

volumes: the field samplina plan (FSP) and the quality assurance project plan (QAPP'). The
5) describes the field and analytical methods to he us,ed in the collection of additional site

data. The QAPP documents the data quality objectives (DQO) and the quality

assurance/quality control (QA/QC procedures to be used in the performance of field and

laboratory work.

'LI Project ObjectIves
The objectives of this project are:

Consolidate available information and data pertinent to the Base Service Station in
an assessment report compliant with Texas Natural Resources Conservation
Corrirnis.sion. CTNRCC) Petroleum Storage Tank (PST) regulations and
procedures. This should require no added site investigation.

Conduct site investigation to obtain additional data necessary to adequately assess
the Base Gas Station and consolidate the new and existing data in an assessment
report compliant with TNRCC PST regulations and procedures.

L.J)Ro3EcTstA000n\CAe.:'':At:r'CL\rry.niy S.
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• hi the process of obtaining site characterization data, obtain data needed for risk
assessment and to evaluate remedial technologies.

• Prepare a remedia' action plan for both facilities that identifies and evaluates
candidate tecbnokgies and recommends an appropriate remedy, if remediation is
warranted.

L:\;i'ROJECflOArCEr.C'J33ZC!'JO3TXT,WPDJuh ,
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2O Existing Site In formation

Z I Description of Site
NAS Fort Worth Joint Reserve Base is in rtortlncentrid Texas in Tarrant County, 8 miles west of

downtown Fort Worth. (Figure 2.1). The Base. property, totaling 2555 acres, consists of the. main

Base and two, noncontiguous parcels. Ifte main Base comprises 2,264 acres and is bordered by

Lake Worth to the north, the West Fork of the Trinity River and Westworth Village to the east,

Fort Worth t.o the northeast and southeast, White Settlement to the west and southwest, and Air

Force Plant 4 to the west. The area surrounding NAS Fort. Worth is mostly suburban,including
the residential areas of the. cities of Fort Worth, Westworth Village. and White Settlement.

2$ Environmental Setting

2.2.1 Climate
The climate in the Fort Worth rezion is subhuiuid with mild winters and hot, humid summers.

The average annual precipitation is 3 1.5 inches, with the. rnaority falling between April and

October. The average annual temperature is 6b aegrees Fahrenheit CE). July is. the hottest

month with an average tnonthy temperature of 86°F, while January is the coldest month with an

average monthly temperature of 45 °.F. Temperature changes are rapid and often change 20° to

3ØC in several hours. The average annual relatave humidity is 63 percent.

Prevailing winds are primarily southerly from March through November and northerly from

December through February: the average wind speed is S knots. Severe thunderstorms with wind

speeds of 65 knots and. hail storms arecornnn n. Climate, conditions in summer make tornado

.torma.tions possible. although there is more property damage each year due to hail than to

tornadoes.

2.2,2 Sensitive Habitats
Sensitive habttats include those areas that can. potentially restrict the reuse of the land, such as

wetlands under the jurisdiction of the. Clean Water Act tCWA), Ikant communities designated as

unusual or of limited distribution, and in-mortant seasonal use areas for wildlife (e.g., migration.

route, breedina areas, or crucial summer/winter habitat that is of ag.eiicy concern). This includes

areas associated with a protected species, or those areas critical to a species of population.

up:"PROSEciS'&tvEEnc/,.Oc.,.tXI.w(.rtw a. ;n, El/NE
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The shore of Lake Worth is considered a sensitive habitat due to its importance to migratory

birds, including state and. federal-listed specres. The greril blue heron rookeries by the Fort

Worth Nature Center are sensitive nesting areas along the northern banks of Lake Worth. The

hird.s are especially vulnerable to human intrusion during the nesting season. The Texas

Department of Parks and Wiidhie protons these rookeries as se,nsitive wildlife areas.

2Z3 Wetlands
biAS Fort Worth has a total of 06 acre of jurisdictional wetlands designated by the US. Army

Corrs of Engineers LJSACB), Fort Worth, Texas. USACE defines wetlands as "those areas that

are inundated or saturated by surface. or groundwater at a frequency and duration sufficient to

support, an..cl that under normal circumstances do suntroit, a prevalence of vegetation typically

adapted lor life in saturated soil condrtions. Areas that ate periodically wet, but do not meet all

three. criteria (hydrophytic vegeuition. hydric soils, and wetland hydrology), may still be

jurisdictional wetlanus sub wet to Section 404 of the federal (WA if they qualify as problem

wetlands.

Drainage ditches are not considered as "waters of the United. States" and are not classified as

"jurisdictional' for protection under Section 404 of the CWA by the Fort Worth USACE.

Although water flows through Farmers Branch Creek and is fbund in various small ponds on the

golf course, very little wetland vegetation is associated with these areas. Likewise, wetland.

vegetation along Lake Worth is infrequent and. usually emergent when present. These areas do

not sunport enough wetland cover to be classified, as jurisdictional wetlands.

Jurisdictional wetland areas on station are found. in. the natural drainage suearn southeast of Air

Force Plant 4, totahne approximately 0,5 rarre, and on the west side of the off—site Weapons

Storage Area 1,WSA)., totaling approximately 0.1 acre.

224 Surface Waters
biAS Fort Worth and all of Tarrant County are within the l'rinity River watershed. Surface

water resources near the station include the West Fork and Kings Branch of the Trinity River,

Farmers Branch Creek, Lake Worth, two ponds in the golf course area, and one small pond in

the off-site WSA,

The water the '['rinity River receives is controlled by the watershed runoff front impervious

areas during storms, by releases and overflows from the series of manmade reservoirs along
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the forks and tributaries by natural runoff, and iry the discharge of effluent from sewage

treatment plants. Lake Worth. a manmade reservoir on the West Fork of the Trinity River, is

north or NAS Fort Worth and is owned and operated by the City of Fort Worth. These waters

are used ror public water supply and recreation. Lake Worth covers an area of 3,558 acres

and is 12 miles long.. The lake has a conservation storage capacity of 38, 130 acred'eet (or

approximately 12.4 billion gallons).

Surface water is the main source of potable water near NAS Fort Worth. The City of Fort

Worth Water Department is the primary supçdier to the areas surrounding and including the

station. Water from the Farmers Branch Creek is used to irrigate the omstation golf course.

White Settlement anti Sansoni Park obtain water frc4n, 12 and 9 groundwater wells,

respectively, but hen required, they purchase sur.face water front Fort Worth to supplement

their water supplies. N.A,S Fort Worth purchased 0.93 million gallons per day (mgd), 0.77

mgd, and 0.76 rngd of water from Forth Worth in 1989, 1990, and 1991, respectively.

Surface drainage at NA S Fort Worth is ccilecte.d by the storm drainage system and routed into

the sewer system, or as outfall into Lake Worth. An underground drainage culvert conducts

surface runoff generated from areas west of the Base eastward to Farmers Branch Creek.

The North (Ientral Texas Council of Ciovermnents:. (NCTCO(Ii) has implemented a Continuous

Automated Monitoring (CAM) s stein on the Trixritv River, Two monitoring stations are

located along the West Fork of the Trinity River downstream from NAS Fort Worth. Current

results of analyses of water from the first CAlM station downstream from the Base showed that

100 percent of the samples were below th.e criteria value of 5.5 milligrams per liter (.mg!L) for

thssolved oxygen, and that measure of acidity and alkalinity (pH) values range fv?m 6.6 to 9.8

due to the presence of substantial attached algal communities. The EPA secondary drinking

water standard tin pH is a range from 6.5 to 8 5; this range is a guideline, not a. tIuiremet.

Storm water runoff from the Base not routed. to the Base or city sewer system is discharged

into Lake Worth. 'The outfall is permitted under the NPDES and monitoring results document

compliance with permit diseham ge limitations.

'The water quality of Lake Worth is moderately hard, and contains slightly elevated salt levels

during the warm sunimer season. Historically, Lake Worth has experienced problems with

high sediment loads. Lake Worth was included in the 1990 nonpoint source report for having

'ort.?v:A.IXT.WFOOM,
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known problems with sedimentation front agncuhurai and vacant lands. Using Eagle

Mountain Lake as a sediment trap has reduced the sedimentation problems.

The potential for contamination of surface water is present ar. several locations on NASFort

Worth.. Potential for migration of hazardous contaminants through the surface water is

considered high, primarily due to the proximity of identified sites to the West Fork of the

Trinity River, Farmers Branch Creek, and Lake Worth. In addition, shallow groundwater

carrying dissolved contaminants may discharge to these erface waters.

225 Geography and Physiography
NAS Fort Worth is within the Grand. .Prairte section of the Central Lowlands Physiographie

Province, Broad terrace surfaces characterize the area sloping gently eastward, interrupted by

westward-facing escarpments. The topography of the station i.s fairly flat, except areas. .near

Farmers Branch Creek and the Trinity River. Elevations average 650 feet above mean sea

level msl) and range from .551) feet above msi in the east to 690 feet above msl in the

southwest.

Soils in the area generally consist of the Aied.o-Boiar-Sanger Association which is defined as

gently sloping to moderately steep, very shallow to deep, loamy and ciayey soils on uplands.

The. land uses west of the Base are predominantly residential and industrial. These include

single-family residences, commercial centers, Air Force Plant 4. and an industrial complex in

White Settlement.

The predominant development south of the Base is th.e. commercial area at the Interstate 30 and

State Highway 183 interchange. This area includes a discount retail center, a regional

shopping mail, and a convenience center.

Various types of residential development o.ccur southeast of the Base, north of interstate 30.

South of River Oaks Boulevard and Roaring Springs Road are country club estates and upscale

townhouses. Farther south is middle to upper-income., single-family housing, and multi-

family units mixed with commercial office development. Single-family housing is also found

on the eastern side of the Base., from the Kings Branch housing tract north to Meandering

Road.

W9>Th,t S. i9'v
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Puhbc/re.crearional land wits occur north of the Base, surrounding Lake Worth. Public access

along the southern shore of Lake Worth is currently restricted due to NAS Fort Worth Joint

Reserve Base activities. A fish hatchery. YMCA camp, and private recreation lands occur

along the West Fork of the Trinity River, northeast of the Base.

22 Base Service Station

22 I Site History
The Base Service Station is at the northwest corner of the intersection of Jennings Drive and

Rogner Drive along the eastern edge of NAS Fort Worth (Figure 2•2). The Base Service

Station is approximately 500 feet west of the western hank of the West Fork Trinity River and

approximately 450 feet west of the eastern installation boundary.

The Base Service Station was built and placed Into service in 1972. The Base Service Station

was built with four i0000•gallon fiberglass underpound. storage tanks (UST) in an excavation

on the north side of the facility and one bOOgalion waste oil tank in a separate excavation. Six

fueiinst islands, a central pay office, and a service building were also at the Base Service Station.

The Base Service Station was constructed and operated as part of Carsweli Air Force Base until

199.1, when the base was realigned as NAS Fort Worth. a Joint Reserve Base.

In December 1983 three leaking Pexihie lines in the Base. Service Station fuel distribution system

were replaced. In November 1984, gasoline was discovered in the drainage ditch along Rogner

Duct k Ic' ., Of I ',s) gs Ions ol z,ol n osci pc od ot 3 cse.eks wac ;ecorded in the Base
Service Station record. hooks that month and a leaking rubber transfer line to one pump were

discovered and repaired. In December 1984, gasoline was again discovered in the drainage ditch.

The. regular and unleaded gasoline lines were tested and feund to be leaking. It was. reported that

10 to 15 gallons of gasoline per clay was being removed from the drainage ditch between the

Base Service Station arid Rogner Drive tUS ACE.. 1994t in August 1992. a 900-gallon

petroleum variance was noted at the Base Service Station.

In April 1992, a petroleum seep was no.ed along the west bank of the Trinirv River about 500

feet downgradient of the Base Service Station. The was reported to the Texas

Water Conirnission (flYC). which issued a Notice ol Violatron for the release to the river. TWC

issued ILPST ID No. 104514 to the Base Servrce Station facility.

Fvt:cnaCxs\Akct:'a:..oa3i\c.oa. r>::sct't:je, a. 51fl45
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in Senterr her 992. the Base Service Station USTs were tested for integrity; three tanks faikd the

integrity testmg. TWC was notified and requested immediate removal of free product discovered

in monitor well Base Service Station B. Gasoline sales were terminated at the Base Service

Station in the r .iddie of September 1992. The USTs were. removed from the ground, transported

offsite., and a. certificate of their destruction was rssued by S&H Tank Company. The fluids

remaining in the tanks were collected and. recycled by Muheley Company (Williams, 1993).

232 Geology
Quaternary alluvium is found at the. surface througlt most of the Base Service Station area.

The alluvium consists of floodplain and flu vial terrace deposits ot gravel, sand, silt, and clay

that occur as a veneer on the eroded surface of Unper Cretaceous strata. The Quaternary

alluvium fbund at the Base Service Station was deposited by the Trinity River in terrace

deposits along the river valley banks because of changing sea level during the Pleistocene and

the Holocene (Recent) Epochs. Reworking and deposition, of these deposits by the ancestral

and present Trinity River has created a series of "terraced" river alluvium deposits of varying

elevations placed by the river at various elevations due to its corresponding level influetice by

sea level changes during Qua.te:rnary continental glaciation.

Previous drilling activities near the Base Serviec Station indicate that the alluvial deposits vary

in thickness from less. than 10 feet to about 50 feet in thickness and generally thicken in an east

to southeastern direction toward the Trinity River. The irregular thickness of the alluvium is

due to depositional events, stream channeling, and eros ion. In general, silt and clay with

varying amounts of sand and gravd occur at the land surface down to depths of S to 10 feet.

Underlying thes lit, and clay is a sand and gravel unit that normally increases in grain size with

increasing depth. The sand deposits are fine to coarsegrained. tan to rust in color, and

composed predominantly of quartz grains. Gravel is mostly limestone and fossilized limestone

shell fragments ranging in size from fine to cobbles T he. gravel was deposited as channd lag

deposits on. the scoured upper surface of the underlying Cretaceous strata.

Underlying, the Quaternary aihrviurn is the Cretaceous-aged Goodland and Walnut Formations.

Both formations consist of interbedded, fossiliferous, hard lintestone and calcareous shale.

The rock. is fractured and. there is considerable jointing and flaking, which gives the limestone

a fractured appearance. These strata are generally dry, although small amounts of water are

occasionally present in the shale and clay units iRadian, 199] )..

L:'P:\P1tO3rCiSAIci\CA*'2c.',F; Ixi.w.P.('3ey FLOW.
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The. Cretaceousage strata have a regional dip to the southeast. The surface elevation of the

Cretaceous strata surface varies considerably across the area of the Base Service Station due to

erosion of the Trinity River and its ancient stream course. Erosion of the Trinity River has

removed the Goodland and Walnut Formations to the west of .NAS Fort Worth and along the

erosional valley of the Trinity River to the nortn and the east of the site. The locally irregular

topography of the top of thc bedrock is characteristic of an erosional surface modified by

fiuvial processes, which is characterized by the variable nature and thickness of the overlying

sequence of Quaternary alluvial sediments.. Tim thickness of the Walnut Formation in the area

of the Base Service Station is shown to he only about 20 feet thick and the Goodland

Formation is absent based on the sample log of .Psinxy inonitonng well USGSO5, near the

former Base Gas Station. Correlarioru. of monitoring well logs east of the Base Service Station

suggest that the Walnut Formation is. absent, having been removed by erosion, and the

Qus ternary alluvium overlies the Pahixy Formation near the Trinity River.

Underlying, the Goodiand and Wahiut Formations .is the Cretaceous-aged Paluxy Formation.

Regionally, a shale unit divides the Paluxy Formation, into upper and lower sand members.

The sands in. the upper part of the Paluxy are reported to be finegrained with shale interheds,

The lower sand member generally consists of two separate and distinct sand strata, but the

individual sand beds do not maintain constant thickness or lithology over long distances. The

lower part of the Paluxy Formation generally consists of coarse ramed sand that grades

upward into finedgrained sand with variable amounts of shale and limestone. The Paluxy

Formation thickness ranges from 140 to 190 feet, averaging 160 feet in Tarrant County

(Radian, 1991).

The Paluxy is exposed along the southern shore of Lake Worth to the north of the Base Service

Station and along the erosional channel of the Trinity River. The Paluxy Formation either is

aerially exposed or is in contact with overlying, Qoaternary aihivium where the Goodland and

Walnut Formations have been removed by erosion.

2th3 Hydro geology
Three hydrogeologic uniti: exist beneath NAS Fort Worth. that are relevant to subsurface

conditions at Base Service Station From the s.haliowest to the deepest, they are: 1) the

Quaternary alluvium aquifer containing uneonfined groundwater associated with the Trinity

River alluvial terrace deposits, 2) an aquitard of predominantly dry limestone of the (3oodiand

and Walnut Fori.nation.s, and 3 an aquifer in the PaIuxy Formation.

L,Ev.&O.flc'r.4:<::!:r'o:M:a .?v.:AaB.'x3'.we::y,s . nn
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The Quaternary alluvial groundwater is found under unconfined conditions at N' AS Fort

Worth. Low permeability is typical of the alluvium because of the large amounts of clay and

silt. However, there. are zones of greater permeability in the saturated sands and gravels of

former channel deposits. Recharge to the wate.rhearing sediments is local, from rainfall and

infiltration from stream channels and drainage ditches. The direction of groundwater flow is

generally controlled either by bedrock topography or discharge zones at primary or secondary

streams. Previous reports indicate that the groundwater flow in these sediments at the location

of Base Service Station is generally eastward toward the Trinity River at the eastern boundary

of the facility. In January i 994, the groundwater gradient for these deposits was reported to he

.1 foot per 25 feet, or 0.04, across most of the site, hut was steepest in the area adjacent to the

Base Service Station at 4 feet per 25 feet. or 0. 16 (USA.CE, 1994). Figure 23 shows the

groundwater gradient of the site. Quaternarv alluvium river channel deposits at the western

boundary of N AS Fort Worth had. a measured hydraulic conductivity of 2.9 X I 0' from a 1991

pump test (Radian, 1991).

The unconfined groundwater found. in the Quaternary alluvium is generally separated from the

underlying Paluxy Aquifer by the low permeability limestones and calcareous shales where

Goodland and Walnut Formations are present. The aquitard is composed of moist clay and

shale layers interbedd.ed. with dry limestone beds.

The Paluxy Aquifer is the shaliowest Cretaccousaged aquifer underlying NAS Fort Worth. In

thc area, water in the uppermost part of the Paluxy Formation would occur under confined

conditions beneath the Goodland and Walnut formations, except where these units have been

eroded away. However, extensive groundwater pumping in the Fort Worth area, including the

Cities of White Settlement and Samson Park. has owered the Paluxy Aquifer potentiometric

surface below the top of the formation, resulting in vnconfiried conditions.

Recharges to the .Pauxy Aquifer occur where he fonnation. crops out. The Paux.y Formation

crops out west of Air Force i'ant 4. and north of NAS Fort. Worth in the bed of Lake Worth. The

lake is a major recharge area lot the. aquifer and creates a potentiomnetric high in its vicinity.

Regional groundwater flow is southeastward in direchori of the regional dip. 'i'ransmnissmvities tn

the Pal uxy Aquifer range from i ,'263 to 1.3.808 gallons ncr day per foot (gpd/ft), and average

3,700 gpcL'ft (Radian, 1991.

LSt"'5.OJcS'.';3C:EOrtAF83acAttTXT'st't)\30y 5• •rte
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23,4 InvestigatIon Activities
In 1987, the Base Service Statioii was added to the installation Restoration Program (IRE) and

the initial site investigation at Base Service Station was conducted. The initial subsurface

investigation was pedorrntni under Stage 2 of the lIRE hr Radian Corporation, who installed and

sampled one soil boring and three monitoring webs, BSS-A, 135543. and BSSC, at the Base

Service. Station. Monrtor sveii 1355 C was plugged by COB in December 1993.

Additional site ìnvestìgations in August and September of 1992 by Maxim Engineers, Inc

indicated groundwater and soils were m pacted. with petroleum hydrocarbons to the east and

downgradient (hydrogeologic of the Base. Service Station Maxim. 1992). Monitor wells MW

I and MW2 were installed. to the east of the Base Service Station and MW3was installed west

of site.

in September 1992, UST Services., Inc., leaGte.sied the four USTs at Base Service Station. One

tank could not he filled and was emptied, one tank passed, and two tanks tested product loss rates

of 0.75 gallon per hour,. The T'WC visited the she and issued a 9toint corrective action letter.

In October 1992, LeakTe.c installed monitorins' well MW4. MW5. and .MW6 at the Base

Service Station. The. inoi itoring wells were installed, near the liSTs. The abandoned Chevron

pipeline. ocated between th.e installation eastern bounding and the Trinity River, was excavated

hr the Ta.rrant County Water Board in three. areas along 100 feet of pipeline immediately up

slope and upgradient @1 the se.epaae area on the west bank of the Trinity River, No evidence of

release of hydrocarbons from the pipeline, was noted with this activity. No other information

from this activity is available for review USAGE, 1994't.

in December i 991, the USAGE was tasked with performing a remedial investigation at the Base

Service Station. 'l"nree soil borings were installed by USACE along fuel lines. Analytical results

indicate soil total petroleum hydrocarbons tTl>H3 concentrations ranging from 20 to 216 mg/kg

from the three soil borings installed along the fuel dkpense.r syste.m (USAGE, 1994i. In January

1993, USAGE was tasked with pulling the Base Service Station tanks.

USAGE contracted Target Environmental Services. Inc.. to perform a soil gas survey in Februar

1993. The soil gas survey indicated significant levels of petroleum hydrocarbons present along

the sewer line. east of Rogner Drive and along the western side of Rogner Drive near the Base

Service Statton. The cliromatogram signature of the soil gas samples collected along, the western

,'v'eRO,:Tie,c,eCIEeCAFe32'C,are.TX't.wio3ujy 5. 9'c urNs
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side of Rogner Drive were characteristic of unweuthered gasoijne. Low kveis of gasoline

hydrocarbons were detecred along the eastern boundary of the survey area, near the Base

installation fence. No voatiie hvuroearhons were detected in samples collected trotn the central

portion of the survey area, which is in the open field east of the Base Service Station (Target,

1993).

In April 1993, Professional Service Industries, inc. installed recovery wells SAV•d and SAV2

for the Air Force. Initial groundwater measurements of SAV- I and SAV2 indicated several

inches of floating hvdrctcarbons in both wells, later groundwater measurements did not detect

floating hydrocarbons in these wells. Clornpletion of the recover system was halted at the

request of TWC:.

In May 1993, USAGE surveyed the. site. sampled. existing site monitoring wells, and collected a

shallow soil sample and a surface water sample from the Trinity River at the petroleum seep area

on the river hank. USAGE also collected four suriace. water samples along surface drainage

paths leading from the Base Servic.e Station. Groundwater sampled in the monitoring wells was

impacted with elevated concentrations of petroleum hydrocarbons. The shallow soil sample also

had elevated concentrations of petroieum hydrocarbons.

In September and October 1993. USAGE collected an additional shallow soil sample and four

additional surface water samples &.ong surface drainage paths leading, from the Base Service

Station. In December 1993. USAGE installed monitor wells MW// through MW4 2, plugged a

damaged monitor well Base Service StationC tBSiUG. and recompleted and surveyed S.AV—i

and SAV--2.. Surface water samples indicated petroleum hdrocarhons were leaching into the

ditch by Rogner Drive but were not detected farther downstream. The additional monitoring

wells define the boundaries of the groundwater plume.

All site monitoring wells were sampled by USAGE in January 1994 and the cornpre.he.i sive site

assessment report was submitted to the. Air Force Base Converswn Agency. The report indicates

that groundwater at the facility is impacted with netroleum hydrocarbons. The shallow depth of
groundwater at the Base Servic.e Station (5 to 7 ibet: allowed the groundwater to become

impacted by releases of hydrocarbons horn the UST system Figures 24 and 2-5 show the

distributmon of petroleum compounds in the alluvial aquifer and locations of the monitor wells as

of January 1994 tUSACfE, i994

LCjrcrSVuCErVCpj:a3rCAra.TXi.Wrriuiy i. w;
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A plume of petroeum impacted rcnmdwater was found to extend from the Base Service Station

eastward. across Rogner Drive in the general direction of monitoring well MWi0 and the

location of the petroleum seen on the west hank of the Trinity River (Frgure 26j. The

concentration of ETEX and IPEI compounds war: greatest at the source of' the petroleum release

at the former Base Service Station liST system and decreased in concentration toward the eastern

facility boundary. The report states that groundwater elevations indicate discharge to the river is

occurring where the contaminated seepage has been observed (USAGE. i994y,

Soil samples collected from three soil borings found along the fuel lines leading, to the dispensers

were collected from the vadose zone anti all samples detected TEl-I above the detection limit of

20 parts per mthion .tpm;. Soil sample analytjcai data from this report indicated soil

contamination from the UST release extends from the ameai extent of the tai.tk excavation and

along all associated fuel iines'to the shallow depth in which gromdwater occurs in the immediate

area of the Base Service. Station. Petroleum hydrocarbon concentrations in the soil vadose zone

were highest in samples collected tiiroughoot the Base Service Station liST and piping system.

Petroleum hydrocarbons were not detected in monitoring well soils drilled outside the Base

Service Station release area, except MW41 and MW-3. MW-3 is upgradient near do former

Base Gas Station. Elevated concentrations o.f petroleum hydrocarbons were detected in the

'vadose zone. at the groundwater interface, and at Exiting total depth in the saturated zone in

MW- 11, which is southeast of the Base Service Station and. the edge of the known groundwater

plume.

The USAGE Comprehensive Site Assessment Renort indicates that groundwater is discharging

to surfaceS 'ter at two locations of the Ease Service Station study area. Figure 2sh shows

locations where surface water and sediment samples have been collected to date and the

analytical results of suthice water and sediment samples. These areas include the location of

unpacte.d groundwate.r discharge south- southeast of the Ease Service Station fuel islands and the

area of discharge along the west bank of the West Fork. of the Trinity River. The report indicates

tha.t petroleum hydrocarbou. concentrations at the river seep area soils are highly elevated but that

the concentration of petroleum hydrocarbons in. the groundwater discharging to the river itself is

not known. The report also states that impacted groundwater is discharging from the Base

Service Station into ditches that ultimately orain to the river (USAGE. 19941.

i2::.:::e. rvr.w'rt>vtr.
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2.a5 Removal Activities
In May 1993, the four i0SX)0gabon fiberglass USTs were removed by Pert Williams, inc.,

under contract to the USAGE. [he tanks were inerted, cleaned, and transported off site for

destruction and disposaL A total cr1 310 feet of fuel dispenser pipe was capped and abandoned

indace. No record wa:. found of integrity testing of the piping before the piping was abandoned

inplace.An additiona.l 75 feet ol piping was removed and disposed of off site. The excavation

was bacicfiiied with stockpiiee sods from the tank excavatIon, a. plastic liner was placed over

these soils, and then an additional 216 yards of frIl material was placed in the excavation and

compacted to grade. The remaining sersice buildings at the. facility were left in place. Soil

samples of the tank excavation indicated soils on the north, east and south wails of the tank

excavation were impacted with petroleum hydrocarbons. ETEX compounds also impacted

groundwater in the tank. excavation. Figure 27 shows the Base Service Station UST system

layout and the tank excavation soil concentrations.

24 Sase Gas Station

24.1 Site History
The Base Gas Station occupied about 45,000 square feet on the northeast corner of Knights

Lake Road and Warehouse Street at NA.S Port Worth Pigure 22). The Base Gas Station was

originally constructed as a gas station in, the i9SOs and had three USTs. Sometime in the

1960s or 1970s the facility" converted to an ahoveground storage tank (AST) facility with

fuel dispensing facilities. The hiciliry was active until 1989 when operations were ceased and

the facility was left unused rrntil 1994. in February 1994, Metcalf and Eddy, under contract to

AFCEE, dismantled and removed the ASTs ansI other associated equipment from the former

Base Gas Station.

The facility consisted of:

• One 12,01 Fgaiion diesel fuel Afl
• One i2,0O0galion unleaded fuel AST

One 6,000-.gallon unleaded 'fuel AST
* Three12,OtXhgaiion regular fuel ASTs
• Concrete foundations for the tanks

And 'e and below ground piping
Fuel dispensing island

• Miscellaneous structures such as. pumphouse and filling area
• Fencing and. berrns to contain spills,.

L:W:IC3r.Ci'S"AFcrJOccMv3'.CAEB.TXT.WP'TASuj S. F!iNE
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2A2 Geology
A limited amount of subsurface data on the geotogc. she conditions of the Base Gas Station

currently exist, Monitoring wells M\V3 and USGSOSP. located to the east and north of the

Base Gas Station providessome information on the subsurface geology. A boring log from
MW•3 indicates dark brown to gray moist clay from 3 feet to .15 feet below surface. At 15

feet, the clay grades into a tan, wet sand with iron stains, and limestone fragments. At 20 feet

the sand terminates and the boring encounters hard limestone bedrock. The boring log from

Palux monitoring well 135050SF, located next to MW3, indicates the top of the Walnut

Formation is at 20 feet. 9 inches. The Waintu Forinadon is described as hard, gray to dark

gray, fossiliferous limestone with some interhedded clay lenses. The Walnut extends to 40 feet

in depth where it overlies the fhdu.xy Formation.

The Base Gas Station is relatively close to the Base Service Station so the area geology is as

described in Section 2 3.2 of this plan.

2.4$ Hydrogeology
The little hydrogeologic data available for the site conditions at the Base Gas Station are

provided by MW3 and 1.1505051? monitoring well logs described in the previous subsection.

Groundwater was found at 15 feet below surface at the top of the sand bed, indicating

t'snconfined conditions in the shallow aquifer. Groundwater in USGSOSP is found at about 40

feet below surhice, near the t.op of the .Paluxy Formation. The area hydrogeology is described

in Section 2.33 of this plan.

24,4 Investigation ActivIties
During the removal action of the AS'i's and ancillary equipment, it was discovered that the

volume of soils impacted at the facility was larger than stated in the original project scope. A

change in scope was approved by AFCEE personnel which deleted the removal of a limited

volume of impacted •soil and started a s:iightiy expanded sampling program to document the site

conditions,

Soil samples were collected where field screening results, 'usual observations, and AFCEE

personnel indicated areas of the. Base Gas Station may he impacted with petroleum

hydrocarbons. Soil samples were collected from both surface locations near site equipment

and at a depth from test pits dug at two areas. One test pit was dug to 13 feet in depth near the

center of the ASia near the tank toundations. Water appeared at 10,5 feet below sur. face with

L'PPRO.TEC'iSVflf'CAFEi2CAFi K' WPU"j,h s. F!INê
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a strong odor and had a product layer on the surface.. The second test pit was dug to a depth of

1 3 feet near the north end of the site. Upon reaching the final excavation depth, the test pit

began to fill with water that had a product sheen (Metcalf &. Eddy, 1994).

Thirteen soil samples and one water sample were collected from various areas of the Base Gas

Station. Elevated concentrations of petroleum hydrocarbons were detected in the surface soil

samples at the Knights Lake Road ide! island, the gasoline pumping unit closest to the fuel

island, and at equipment near the south end of the site. Laboratory analysis indicated soil

concentration;s ranged from non.detect to 2.3 ,000 mg/kg for TEll and from nondetect to 281

ing/kg for total BTEX. Subsurface soil samples indicated elevated concentrations of petroleum

hydrocarbons (maximum concentrations of 78 mg/kg total BTEX and 2,3(X) mgf kg TPH) in

Test Pit No. I. at theA STs. Elevated concentrations of lead up to ISO mg/kg were detected at

the Base Gas Station pumping tmjt from surface soil samples. The groundwater sample

collected from Test Pit No. I indicated, elevated concentrations of petroleum hydrocarbons.

24$ Removal Actions
In February 1994, Metcalf and Eddy, under contract to AECEE, completed demolition and

removal of the Base Gas Station, .ASTs, and equipment. The equipment removed from the

facility consisted of:

One I 2SJOGgailon diesel fuel AST
• One 12 O(Xhgai1on unleaded fuel AST
• One 6 ,OOOgallon unleaded fuel AST

Three 12 ,O(Xhgailon regular fuel .ASTs
Concrete foundations for the tanks
Above and below ground piping

• Fuel dispensing island
• Miscellaneous strucmres such as pumphouse and filling area
• Site fencing.

The ASk were. inerted, the tanks purged of free hydrocarbons, and the wash waters were

collected and hauled off site. The AS'Ts were then removed from the supports and hauled off

site for destruction. 'l'he concrete tank. saddles and foundations were demolished and removed

off site. The fencing, light fixtures, and ancillary equipment were dismantled and removed.

The buried piping, was evacuated with a vactnn.n truck, excavated, and transported offisite,

During the .AST and equipment removal, it was discovered that soils were impacted beyond the

original scope of investigauon. All soils impacted by petroleum at the site were returned to the
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excavation area. and the site was hacklihled and ievded auth additional characterizaticm of the

st could he completed. (Metcalf& Md. l994..

FINC
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3 1 Base ServIce Station

3.1.1 Evaluation of Existing Data
Since no added investigation will be conduc.ed at the site, the following section will discuss the

data that cxsts for the affected media at the Base Service Station. The following section will

also identify data gaps necessary for conducting the baseline risk assessment, preparation of the

remedial action plan. and to satisfb TNRCC Ps ' regulations.

attt Soils
The majority of laboratory data for Base Servicc .:aittfon soils consists of analyses br TNt

BTEX. inethytertiarybutyUether MTiIE), and lead. Samples were generally collected from

soils where field screening indicated, the presence. of netroleurn compounds and were selected in

each boring from the vadose zone, the groundwater interface zone., and the total depth of the

boring. Base Service Station analytical data indicate. petroleum hydrocarbon impacted soils at

the release sites at the area of the lISTS and asi:ociated underground piping and at the seep on the

west bank of the Trinity River Analyses for nolycyclic aromatic hydrocarbons (PAN) were

performed for shallow soil samples collected along drainage pathways downstream (east and

south) of the Base Service Station. Data. exist on the soil types. the vertical and horizontal extent

of the soils, and the soil properties.

(leotechnical samples weie collected and analyzed for: water content, wet density, dry density,

specific gravity of solids, organic matter, and porosity, from monitoring, wells MW-il (7 to 8 feet

below ground surface) arid MW 10 (2 to 4 feet below ground surface) (Figures 2.3 through 26).

No PAR data exist for soils from areas of higher parroleurn hydrocarbon concentration at the

release, areas near the liSTs or the underground piping at the Base Service Station. No analysis

has been performed for soil vapor concentrations of oxygen or carbon dioxide for development of

the correct3ve action plan (CAP). Data are also not available to assess potential vapors inside.

the site huildine, which is currently unoccupied.

Data arc iackng on the. full horizontal extent of eiiroleum hydrocarbon concentrations at the area

of the Base Service Station release sites (US.!' area and underground piping). the waste oil tank at

Lwo'Ro.:rcrsv'.cMa.arc,ur,na F3fJE
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the Base Service Station, and the impact of petroleum hydrocarbons on utility conduits near the

southern half of the Base Service. Station and the Sanitary Sewer east of Rogner Drive.

3.1.1,2 Groundwater
Groundwater data prior to 1994 and available thr review indicate that dissolved phase BTEX,

MTBE, PAN, and TPH exist at elevated concentrations in groundwater beneath and

downg.rathent of the Base Service Station. FlEX and TPH were detected in elevated

concentrations in monitoring wells SAY-i, SAV-2., MW .1, MW-2, MW-4, Base Service

Station—B, MW—S. and MW—iC. Detections of BTEX and '[PH. were slightly above detection

limits in MW-9 Although no petroleum hydrocarbons were detected, MIFF was detected in

MW-6 and MW-S. Lead concentrations ranged from OAX)52 mg/L to 41 mg/L in several

wells. P.AH compounds have been detected in the. groundwater in monitoring wells MW— 10,

MW-i, S.AV-2, and Base Service Station-B.

Additional analyses performed include 105, pH, temperature, and conductivity. Less than 0.1

foot of light, nonaqueous. phase liquid (LNAPL) hydrocarbons were detected in monitor wells

Base Service Station-B, SAY I and SAV-2. in 1993, but were not detected in later sample

events during dry periods.

Figures 23, 24, and 2-5 indicate a plume of inpated groundwater extending from under the

Base Service Station eastward toward the eastern facility boundary. The gradient of the

groundwater is about 1 foot per 25 feet (0.40) hut is steepest in the area of the Base Service

Station at a gradient of 4 feet per 25 .ket (C. 16L The boundaries of the dissolved-phase

concentrations of BTEX and '1PM compounds are niapped with the plume boundaries defined

by analytical detection limits upg.radient and laterally. Two distinct areas of ten elevated

dissolved phase. BTEX and TPH compounds are shown on Figures 2-4 and 2-5. One area is

adjacent to and north of the. former tank excavation at. monitor wells MW-4 and BS&•13 and

the other area is east of the tank excavation at monitoring wells SAY-i. SAY -2, MW -2, and

MW 10

Significant background data not available for characterization of die site include: a water well

inventory of the area, a walked sensitive receptor survey on a 500-foot radius, and

groundwater analyses fOr biodegradation indicators (dissolved oxygen, dissolved carbon

dioxide, dissolved methane, iron, nitrate, and suifatel.
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No k,calized uaternar aquifer characterization data are available to determine aquifer

hydraulic conductivity of the aquifer for determining, rate of plume movement and selecting

remedial options at the site. No data exist to determine if the .Paluxy Aquifer ts .unpacted from

the dissolved phase plume in the area downgradent of the Base Service Station. A vailabk data

from the river hank does not cxn.tclusively support the notion that groundwater dischargefrom

the Base Service Station plume is discharging tnto the Trinity River.

3.1.12 Surface Water
Surface water sarnpie data Figure 26 indicate elevated concentrations of BTEX compounds

from ditch samples located immedtately downgradient of the Base Service Station culvert along

Rogner Drive, No BTEX or TPFI eompouncb were detected from surface water samples further

downstream tn the station surface drainag1r. system.

No surface water analytical results are available from the seep area at the west bank of the Trinity

River to determine impact of this surface water discharge to the Trinity River. Data requirements

include ST EX, TPR, RAFt, and lead analyses,

3L.'L4 Subsurface Vapor
The soil gas survey perfbrmed in 1993 indicates areas of vadose zone soil itnpacted with.

petrokun hydrocarbon vapotcs. The survey was limited to the immediate area along Rogner

Drive and the field east of the Base Service. Station. Two areas have elevated concentrations of

petrokum hydrocarbon vapotcs: the area irnxnediatel east of the former tank. excavation and the

eastern limit of the facility boundary along the Trinity River.

No soil gas vapor data were collected south of tue petroleum release at the service building

during the surve. ide.nttfication of petroieum h drocarbon soil gas vapor impacts on the

huildin.g may be. necessary fur considematton of fuflrre use of the service budding.

3.1. '14 Be1owGround Potential Horizontal Conduits
It is possible that fuel released from the Base Gas Station has migrated to the Base Service

Station. area or to the. i'rinhy' River along buried sewer an.d. utility lines. This hypothesis is

based on the observation of product in. the groundwater at the Base Service Station. a sheen on

the river water after significant rain events and the presence of buried lines that run from the

Base Gas Station area to the Base Service Station area.

L.EPy3rcrS\AFcE3oc',rr,t2'cArorcr t.
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As discussed in Section 3.l...i.2, product has not been detected in the Base Service Station

wells durIng dry per ods. During rain events, the rising groundwater level may float product
up to contact buried utility and sewer lines and their bedding material (generally gravel or

other transmissive materia). The product may then move along the downward sope of the

buried line, aided by the movement of rainwater through the bedding material.

Two significant conduits. exist that are in position to facilitate fuel migration from the Base Gas

Station. As shown in Figure 3•• 1, the first of these pathways encountered (Line I) i,s a I2dnch

sanitary sewer line that•runr easewest through the south side of the site. The second

significant pathway is a 24ineh culvert (Line 2) that runs from a ditch on the north side of the

Base Gas Station to the storm drain (Line 31 north of Jennings Drive. Line 3, a S4oot by 4-

foot storm drain, drains to the east and runs just south of the Base Service Station Farther to

the north. both a water line (Line 4) and a sanitary sewer (Line 5) run from west to east,

through the Base Service Station area, hut they are farther away from the Base Gas Station than

the other lines mentioned, and do not appear to have, linkage from Base Gas Station area.

No other significant ntanmade conduits are known to exist in the site area. Additionally, no

natural conduits, such as relict stream or erosion channels, are currently known to exist in this

area fti.s possible; however, that such a natural pathway exists and acts in much the same

way that a manmade conduit would act to provide a preferential pathway for Base Gas Station

contaminants.

Because the source of contaminates under investigation relative to horizontal conduits likely

originate at the Base Gas Station, conduit investigation is discussed in Section 3 22 Data will

be reported in the Base Gas Station assessment' report.

3. L2 Additional Site CharacterizatIon
An. IT risk assessment specialist will visit the site area to verity the existing information

regarding ecological and human receptors. No other field activities at the Base Service. Station

are planned.
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3.2 Base Gas Station

3.2.1 Evaluation of Existing Data
The following section reviews the data that exist for the affected media at the Base Gas Station

and identifies where data aps exist. it is necessary to close these data gaps. complete the

baseline risk assessment, prepare the remedial action plan. and to satisfy TNRCC PST

requirements.

3.2.1.1 Soils
The rnajonty of laboratory data for Base. Gas Station soils constst of analyses for TPH, BTEX.

the volatile compound chiorobeazene, and lead. Samples were generally collected from soils

where field screening, visual observation, and experience indicated the presence of petroleum

compound. Soil samples were collected, either from the surface or front two test pits dug at the

site.

Laboratory clara indicate elevated concentrations of BTEX and 11>1:1 gasoline fraction compounds

near gasoline storage and handling equipment, whereas elevated concentrations of TPFI diesel

fraction compounds and low concentrations of BTEX compounds were found to occur near

storage and equipment for diesel fuel.. Chiorobenr.ent, the only volatile organic compound

'iOC analyzed fcr, was not detected in the soil samples. Lead was detected in the soils in

concentrations up to .1 50 ppm.

Field data indicated, that a. significantly larger area or the Base Gas Station was impacted with

petroleum hydrocarhon.s than was expected, insufficient data exist for the vertical and horizontal

extent of the petroleum impacted soils. Characterization of the types of soils, the geotechnical

properties of the soils, and occurrence of potential phase separated hydrocarbons in the soils is

insufficient. No soil samples were submitted for analysis of PAM, or MTBE.

3.2.12 Groundwater
Very little, information on groundwater encountered. at the site is available. A groundwater

samnpie was collected from one test pit where groundwater had leached into the pits during

excavation. Analysis of the gi.'oundwater sanrle indicates elevated concentrations of TPH,

BTrEx compounds. an.d lead. No VOCs were detected. Groundwater analysis from. monitoring

well MW 3. located east and north of the former Base. Gas Station, indicates no detections of

STEX cc TPH. Monitor well USGSOSP indicates the. Walnut Formation, is at a depth of about
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20 feet and extends downw aid another 20 feet to the top oi the Paluxy Formation at 40 feet

below ground surface.

No groundwater monitoring wells have been installed in areas with high soil contaminant

concentration or areas surrounding the tbrmer Base Gas Station. resulting in insufficient data to

characterize the groundwater contittions of the facility. No quantitative groundwater data

collected from monitoring wells exist within the Base Gas: Station boundaries. Laboratory

analysis of regulated compounds. including Till, BTEX. PAR, and lead, are lackIng at the site.

Significant background data not available for characterization of the site mclude a water well

Inventors' of the area, a walked sensitive receptor survey on a 500-foot radius, and groundwater

analyses for biodegradation indicators (dis.sol 'red oxygen, dissolved carbon dioxide, dissolved

methane, non. nitrate, and sulfate), total, dissolved solids, p11. temperarure, and conductivity.

No localized Quaternary aquifer characterization data. are available to determine aquifer

hydraulic conductivity of the aquihir for determining, rate. of plume movement and selecting

remedial options at the site.

32 t3 Surface Water
No analytical data. are avalabie for ireteralat surface water impacts from the Base Gas Station.

Surface water runs eastward off the site to a surf bce drainage ditch along Warehouse. Street. The

surface ditch discharges into the station surface water management system, which discharges into

the West Fork of the Trinit River.

321,4 Subsurface Vapor
No data are available on the potential impact of Petroleum hydrocarbons in soil vapors on

structure.s and utilities at the. Base Gas Station.

No soil as vapor data. have been collected at the site, identification of petroleum hydrocarbon

soil gas vapor impacts on the building or buried utilities may be necessary for consideration of

future use of the site but are part of this work.

32 t5 Below-Ground Horizontal Conduils
As discussed in Section 3. 1.1.5, rf is possible that fuels from the Base Gas Station have

migrated along buried utility and sewer hne.s or along natural pathways to the Base Service

...s''sRoiEcv'u&rcooa:Ara:<:'c:,os.x( *fl\b:k 39'?', 03/NE



NAS Poit Wcyrth Wotk P[ao
Revision: 1

.luly 19%
Page lot 11

Station area and possday Trinity River. Investigation of the horizontal conduits will be

conducted as part of the Base. Gas Station assessment and is thscussed in Section 3.2.2.3.

322 Additional Site Characterization
AddItional field work will be conducted to fill data gaps at the Base Gas Station. Samples will

he collected from subsurface soda, groundwater, alongside utility lines, and from the West

Fork of the Trinity River. The satnpii.ng, and analyticalplans are described in detail in the

ES? The sampling and analytical object.ives and an overview of the sampling approach are

provided in the thliowing sdasecuons.

322.1 Subsurface Soil
Soil borings wIll be installed along transects BGST•l through BGST-5 (Figure 3-2), by

Geoprohe® soil probe method, and sampled to the top of the saturated zone; borings will he

drIlled sxiffi an auger rig and sampled to auger refusal (top of Walnut formation) at seven other

locations (BGSMWOI through IBGSMWO7) and installed as monitoring wells (IFigure 3-2).

Each boring will he continuously sampled and samples will he retained for analysis from the

saturated zone and at the depth with the highest indication of contaminants (photolonization

detector El>!!')] readings, visual staining). The borings, will be grouted after completion.

Boring locations BGSTIOI, BGST2OI. BGST3OI. BGST4OI. and IBGST5OI, from which

samples will he taken for analysis will he along transects 13(1ST 1 through BGST5, and are

positioned at the periphery of the tank: area and will measure the extent of lateral

contamination. The exact locations fin saniple collection will be determined after transects

03(1ST!, BQSfl, etc. 1 of two to four borings along each transect have been completed.

One boring location, BGSMWO I, will he used to characterize the presumed. background

conditions. Locations BGSMWO2, BC SM W' 3, and 13(15MW 04 are near the location of the

removed tanks and. equipment and are expected 10 measure the highest levels of soil

contamination.. Monitoring wells BGSMWO2. BGSMWO3. and BGSMWO4 will be installed in

areas of s.g,nuicant soil contatnination or L.NAPL. on Transect 6 (BGSTfi), spaced "on centers"

for future use in rernediation. Corings 8(151101. 8051201, BGST3O I, BGST4OI, and

BGST5OI represent. the coring selected fin laboratory analysis of field samples. The specific

core selected will he based on field screening, data and will be the "uncontaminated" (as

determined by field, data) coring nearest t.h.e former tank locations.

Lt\y.OcsCh'&AFr'L'c:eo.3'\"'',J,j. <,o.
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BGSM.W07 is positioned east of the former tink. location and viili measure migration in the

downgradient direction. scisM MiS and BGSMWO5 are to intercept contaminants migrating

toward. the Base Service Station. These locations will he used, in conjunction withthe

horizontal conduit Investigation, to assess if contaminants from the Base Gas Station are

migrating toward the Base Service Station. whether via a natural or manmade pathway

All soil samples will be analyzed for BTEX, TPM, and PAM, as called for by the TNRCC

Guidance jin- Risio Based A.ssessments or LPST Slier to Texas (TNRCC, 1995). and lbr lead due

to the possible storage of leaded fuels. The. guidance. calls for BTIEiX and T.PB analyses at

gasoline sites arid BIBS, PAN, and 1PM analyses of dieseb jet fuels; and Sos, 1. 2, and 4

fuel oils. VOCs will be continuously monitored in the borehole with a ND.

Two of the soil borings for monitoring wells at the Base Gas Station, BGSMWO2 and

BGSMWO4. will also be used to obtain geotechnical data in support of remedial design. These

borings are planned for the area o.f greatest fuel contamination. Samples from these borings

will he analyzed for dry bulk density, effective norosity, fraction organic carbon, intrinsic

permeability, and water content, in addition to the chemical analyses.

Field and analytical methods are provided in the FSP. Sampling objectives and analyses for

soil borings are sun.unarized in 'iI'khie 3—I.

322.2 Groundwater
Monitoring wells will he insuilie.d at seven, of the Base Gas Station boring locations (Figure 3-'

2). The wells will he screened from 5 feet above the top of the saturated zone to the tap of the

Walnut thrmation. The weil.s will he of 4-inch inside diameter (ID) polyvinyl chloride (PVC)

casing with flush—mount surface completion. Tim well borings will be sampled. as described

fOr the soil borings.

Groundwater Born these monitoring, wells will he sampled mv"iee, once after installation and

development and once three months later. If free product is encountered, it v/ill he removed

with a downhole LNAPL recovery pump before sampling,

BGSMWUI in an upgradient location. Wells BGSMWO2, I%GSMWO3, and

FIGS MWO4 are in the former tank area and may he used in remediation of the tank area, as

well as for site characterization BGSWMCiS and BGSMWOÔ are positioned to intercept

L:\FOC3Ci'S\A'EOcCP,(3 ?'.c•4.r]n vie,'' vtht S.
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contaminants migrating toward the Base Service Station. BCSts'IWOI is in a presumed

downgradient direction of the tank area..

Laboratory analysis of the initial groundwater samples will be for BTEX, TPH, MTBE, total

dissolved solIds (TDS). and PAR, as called for by the. TNIRCC Guidance the Risk•Bused

Assessments a: L>PST Sites in Tans (TNRCC. l995h for nitrate and. sulfate to facilitate

evaluation of natural attenuation and allow for assessment of m situ bjoremediation

technologies; and for lead due to the liossibie storage of leaded fuels. Nit ate, sulfate, and

TDS analyses are not planned for the second sampling event.

i:;ield analyses to be conducted du.nntt, the first sampling event are ferrous iron, sulfide, carbon

dioxide, dissolved oxygen. redox potential, i:l, conductivity, temperature, and total volatiles
(as measured by a PlO). These analyses are largely to facilitate evaluation of in situ

hioremediation technologies fo.r the groundwater. The pH, temperature, conductivity, and ND

readings will he repeated for the second sampling.

Field and laboratory analytical methods are provxded in the FSP. The groundwater sampling

objectives and anal ses are provided in Table. 32.

fl23 Utility Lines
A Geoprohe soil probe will he used tc collect continuous cores from the surface to the

estimated invert elevation of the sewer or other utility line, The probes will be as close to the

buried lines as possible without unreasonable risk of puncturing, the line. The lines will he

Thleared' and staked before the probes are advanced.

Up to two soil samples will he collected from cad, probe: one from the invert elevation and

the other from the depth of highest apparent contamination, as determined by a NI) and visual

observation. if no contamination is noted, only the sample fron.1 the invert elevation will be

collected.

Add dismally, probes will be advanced along, a north south Transect 7, just east of the Base

Service Station, to determine if a natural east•west pathway e..g., grave' bed) exists (Figure 3—

3). The probes will he advanced to bedrock and a maximum of two samples will be taken if

contaminants are detected by field screening. All probes will he continuously logged. All

samples will he analyzed for BTEX, 1PM, and lead, These ana'yses are to pro'ide a link, if

. i')v
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one exists. between contaminants at the Base Gas Station and the Base Service Station. Ti he

objectives of each sample location and the analyses to he performed are summarized in 'Fable

3.3. The holes will be grouted after completion.

32.24 Surface Water
lie West Fork of the Trinity River will he sanreled as soon after a rain event as possibk if

fuel seepage is observed in the river downgradient of the Base Gas Station and Base Service

Station. Such a discharge. would be evidenced by a visible sheen on the water surface. If no

sheen is observed, no sampling will occur and the river will again he monitored after the next

rain event fur a evidence of fuel seepage.

Four samples will be collected, all from the hank. One sample will he collected well upstream

of the sheen to define background conditions; one sample will he collected at the apparent

origin, of the sheen to define the highest contaminant concentrations; one sample will be taken

just within the downstream edge of the sheen to determine the area of the plume; and the last

sample will he collected either st the far bank or lust outside the downstream edge of the

sheen, depending on the configuration of the sheen, to further define the area of the plume.

All samples will be collected at the water surface. The approximate location of the previous

sheen is shown on Figure 34. It is assumed that any additional seepage would also be located

in that area. A conceptual sampling layout is presented in Figure 35.

All surface water samples will he analyzed for BTEX., TN!, PAM, and lead to determine

whtch, if any, fuel components are reaching the river. No field analyses will be conducted.

Field and laboratory procedures are provided in the FSP. The surface water sampling

ohlectives and analyses are provided in Table 34.

3.2.2.5 VerifIcation of Human and Ecological Receptorsand Pathways
Prior to initiating field work, an U risk assessment specialist will visit the Base Gas Station

area to verify available information regarding human and ecological receptors and pathways.

This field investigation will he couducted for the Base Gas Station and Base Service Station

during the same site visit.

L,3>ROircrsVCEtrCA3o ?.2v; tvxx. >' r F1ft4F
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32.24 Waste Management
Wastes that may be generated during Base Gas Station characterIzation are: purged

groundwater, drill cuttings, recovered product (ft cli, decontamination water, expendable

protective clothing. (Tyveki, and general trash. Modifications to the planned waste

management approach may be made if field observations or waste attributes change, but the

planned approach is presented in general in this subsection and in detail in the FSP.

Purged water generated during well development and during well purging and decontamination

water generated during decontamination of field drilling and sampling equipment will be

contained onsite in a steel tank(s). The water will he passed through activated carbon for

treatment and contained in a separate tank for testing prior to discharge to the sanitary sewer.

The water will be tested ibr TPH. chlorinated hydrocarbons, and lead. The analytical results

will he provided to Base personnel. review and approval before discharge to the sanitary

sewer. A sample of the activated carbon will he. submitted to the carbon vendor for analysis

and acceptance after its use. If acceptable by the vendor, the activated carbon will be shipped

to the vendor for regenerationlrecveling.

Drill cuttings collected during drilling of borings will be contained in drums, labeled, and kept

at the site in a designated location until analytical data are received. If the data indicate that

some of the cuttings are uncontaminated, the uncontaminated cuttings will be spread or

otherwise disposed onsite at a designated area. Contaminated cuttings will he disposed of at an

appropriate licensed landfill, most likely as industrial. nonhazardous waste. Cores from utility

line probes will he handled as drill curtings. Disposal of clothing and trash will be disposed of

as part of refuse service. This activity will he coordinated with Base authorities. All waste

management practices will follow the guidelines established by the TNRCC.

L:P:WRO3ECTJFCijCFB &:Afl lxF.wpj,3 Fl/NE
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40 Schedule

The protect schedule s shown on Figure 4•l.
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5O Reporting

5.1 Assessment Report
Existing reports describing removal or investigation activities at the Base Service Station and

the Base Gas Station will be reviewed for the objective of preparing a comprehensive report.

Interviews of knowledgeable persons such as tegulatory agency personnel and current and

former Base personnel will also be conducted to supplement the reports. Existing aerial

photographs, maps, and. other sources of inibrmation will he reviewed if available and

potentially heneflcial.

After the available data have been evaluated, including field characterization dat.a from the

planned Base Gas Station investigation, a renort will he prepared that compiles and evaluates

the information. The. primary objective of the report will he to compile all existing data,

evaluate the data by current TNRCC regulations. and present conclusions as to the need for

remedial or other actions. The report will he a standalone" document; it will contain all

perttnent data from previous investigations as well as this one.

The data will he compared to the TNRCC "Plan. A" criteria. If, however, Plan A criteria are

exceeded, a Plan B" evaluation will he performed.. The TNRCC Assessment Report Form

will be prepared for each site and included in the report.

A prelintinars outline of the report is shown in Pigure 5 1. Th.e report will include a risk

assessment. that will follow the outline specified by TN4RCC (RG36, 1994) for a

comprehensive site assessment report and. for a risk assessment. if contaminants are wit.hi.n

"Plan A" criteria, the report ill he reduced in scope. The groundwater data will be modeled

in a "Plan B" evaluation., using Modtiow and Biopiunte. ii models, to:

Develop and calibrate the (lroundwate.r flow model
Establish contaminant transport scenario
Evaluate contaminant migration rates and direction.
Determine biodegradation rates based on site data.

£2 Remedial Action Plan
A remedial action plan. will be prepared if remediation is recommended in the assessment

report. The plan will ibilow the TNRCC guidance for retnedial action plans (NT 93-03) and

will describe and evaluate at least two remedial alternatives that incorporate the technologies

:noCrnAc\c.ra r.. FL/NE
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most feasible fo the site. The rian will he based noon the results of the site asiessment

including the contaminants of concern and the remedial action objectives resulting from a risk

based analysis of the analytical results.
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